Copper oxychloride Ca 2−x Na x CuO 2 Cl 2 is a single-CuO 2 -layer system of high-T c cuprate superconductors.
In this note, we report on 63, 65 Cu nuclear quadrupole resonance (NQR) and NMR studies of an optimally doped superconductor Ca 2−x Na x CuO 2 Cl 2 (T c ≈ 28 K for x ≈ 0.2). Although the system has a robust oxygen composition, we observed a multiple Cu NQR frequency spectrum and broad Cu NMR spectra. We also observed nonexponential nuclear spinlattice relaxation. Some inhomogeneous features are similar to those for La 2−x Sr x CuO 4−δ .
A polycrystalline sample of Ca 1.8 Na 0.2 CuO 2 Cl 2 was synthesized under high pressure, as described in refs. 1 and 2. The sample was confirmed to be in the single phase from its powder X-ray diffraction pattern. For the NMR and NQR experiments, the grains of the powder were aligned in a magnetic field of about 8 T and were fixed in an epoxy resin (Staycast 1266).
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A phase-coherent-type pulsed spectrometer was utilized to perform the 63,65 Cu NQR and NMR (nuclear spin I = 3/2) experiments for the c-axis-aligned sample. The spectra were obtained by recording the spin-echo intensity against frequency point by point. Cu nuclear spin-lattice relaxation curves 14 Randomness in crystalline potentials is not sufficient to cause such a multiple NQR spectrum. 15, 16 Some modulation in the charge density of the CuO 2 planes may be induced by the doped holes. The symmetry of the charge density may be broken to become lower than the tetragonal symmetry of the original square lattice. The electronic cluster glass in the STS observation 5 is such a misfit state, and can cause the multiple broad Cu NQR spectrum. Figure 2 shows temperature dependences of Cu nuclear spin-lattice relaxation rates of the Cu NQR ( f A = 28.0 MHz) for Ca 1.8 Na 0.2 CuO 2 Cl 2 , (a) the stretched exponential relaxation rate 1/τ 1 and (b) the exponential relaxation rate divided by T , 1/T 1 T . For comparison, 1/τ 1 and 1/T 1 T for La 2−x Sr x CuO 4−δ (x = 0.13 and 0.18) 9 and for HgBa 2 CuO 4+δ (T c = 96 K) 17, 18 are also shown.
In Fig. 2(a In contrast to the random relaxation process of 1/τ 1 , the uniform relaxation process of 1/T 1 T for Ca 1.8 The NMR linewidth at T = 10 K is broader than those above 20 K. This is due to the distribution of local internal fields of a vortex lattice in the mixed state of the type II superconductor. The vortex pattern is unclear in the present NMR line profile; hence it might be due to a Bragg glass. Figure 3(b) shows the 65 Cu NMR spectrum at 70 K against the normalized frequency shift defined by ( f − f res )/ f res with the peak frequency f res . The broad linewidth of Ca 1.8 
